Introduction
Many nickel-copper sulphide ore bodies are compositionally zoned. In most cases some parts of the ore body are enriched in Fe, Os, Ir, Ru and Rh, while other parts are enriched in Cu, Pd, Pt and Au. Nickel concentrations are similar throughout the bodies. The presence of Au and Pt makes the Cu-rich ore more valuable than the Fe-rich ore and understanding how this zonation arises could help in developing exploration models for the Cu-rich ore.
One model for the origin of this zonation is that at temperatures greater than 1200~ the ore body was a homogeneous sulphide liquid. The first mineral to crystallize from this liquid was Feo_x)S (monosulphide solid solution, or MSS). It is possible that Os, Ir, Ru, Rh and to a lesser extent Ni substitute for Fe in the MSS. Fractional crystallization of the sulphide liquid produced an MSS cumulate rich in these elements and a liquid rich in the elements excluded from MSS (Cu, Pt, Pd and Au).
Results
Using this model we have calculated the partition coefficients of the metals into the MSS from various Ni-Cu sulphide ore deposits (Noril'sk, Sudbury, Alexo, Agnew, Delta, Hosanger, Erterilen, Flat and Faeoy). The compositions of the silicate rocks associated with the sulphides range from komatiite to tholeiite. The calculated partition coefficients into the MSS of 2 to 5 for It; 1 to 3 for Rh; 0 to 0.8 for Pd; 0 to 1 for Pt; 0.1 to 0.6 for Cu; 0.4 to 1.6 for Ni.
In order to test the model further the partition coefficients of the metals into MSS need to be determined experimentally. The partition coefficients for Ni and Pd may be calculated from the 40 published experimental runs (Karup-Moller and Makovicky and Karup-Moller, 1993; Fleet et al., 1993) and 13 new runs (Table 1 ).
The experimental partition coefficients vary from 0.2 to 1.5 for Ni and 0.001 to 0.3 for Pd. Our preliminary work indicates that the partition coefficients for Cu are 0.1 to 0.4; Pt 0.1 to 0.2; Rh 0.2 to 4; Ir 1 to 10 (Table 1) . There is a positive correlation between the partition coefficients and the S content of the MSS and the S content of liquid. We interpret this as the influence of S fugacity on the partition coefficients, therefore, when using the partition coefficients in modelling of ore bodies the S content of the system should be considered. The similarity between the partition coefficients calculated from natural examples and the experimentally determined partition coefficients supports the idea that the zonation observed in the ore bodies is due to crystal fractionation of MSS from the sulphide liquid. 
